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PROBLEM TO BE SOLVED: To save an 
arrangement space and reduce man-hours of 
assembly. 

SOLUTION: A low frequency resonator 2 and an 
^ intake manifold are integrated into a module 
product. The low frequency resonator 2 is 
^ -arranged between an engine 200 and the intake 
manifold 1 entirely in an approximately 
U-shape. Conventional waste space can be 
efficiently utilized and assembling man-hour can 
be reduced by reducing the number of parts. 
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[Claim(s)] 

[Claim l] The volume section of a resonator with free passage opening with which it has 
been arranged in the space between the intake manifold made of resin, and this intake 
manifold and an engine, and at least this intake manifold and the part were really 
fabricated, The throttle body connected with the inhalation ofair upstream of this intake 
manifold, It is the inhalation of air module which consists of an air cleaner container 
connected with the inhalation-of-air upstream of this throttle body, and an air intake 
duct connected with the inhalation-of air upstream of this air cleaner container, and is 
characterized by connecting this free passage opening of the volume section of this 
resonator with this air intake duct. 

[Claim 2] Said intake manifold, said throttle body, and said air cleaner container are an 
inhalation of air module according to claim 1 arranged as a whole at the abbreviation 
configuration for U characters. 

[Claim 3] The inhalation of air module according to claim 1 or 2 with which other 
resonators have the air pipe formed in one between said throttle bodies and said air 
cleaner containers. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the inhalation of air module which supplies air to the 
engine of an automobile, this invention is compact and relates to the inhalation of air 
module which occupies the space in an engine room efficiently. 
[0002] 

[Description of the Prior Art] As shown in the inhalation of air system of an automobile 
engine at drawing 6 , it is an air intake duct. 100 and air cleaner 101 is arranged and it is 
an air cleaner. The air filtered by 101 leads the air cleaner hose 102, and is a throttle 
body. The engine is supplied from 105 and an intake manifold 106. 
[0003] Moreover, air intake duct 100 or air cleaner hose In 102, there is a problem that 
the noise occurs at the time of inhalation ofair. Especially this induction noise is jarring 
at the time of a low-speed revolution of an engine. Then, from the former, it is an air 
intake duct. It is a low frequency resonator to 100. 103 is prepared and reducing the noise 
of the specific frequency calculated based on the resonance theory of helmholtz etc. is 
performed. Moreover, air cleaner hose It is a RF resonator to 102. Preparing 104 is also 
performed. 

[0004] And air intake duct 100 Air cleaner 101, air cleaner hose 102, low frequency 
resonator 103, RF resonator 104 Intake manifold 106 is a throttle body at an assembly 
process [ in / it is manufactured as an exception object, respectively and / the production 
line of an automobile ]. With 105, it is attached and is carried in the engine room. 
[0005] 

[Problem(s) to be Solved by the Invention] As described above, many components are 
needed for the inhalation-of-air system of an automobile, and it is a low frequency 
resonator. Since the volume section of 103 is big volume of about several L, the sum total 
of the volume of each component will occupy most part of the volume of the engine room 
of an automobile. Therefore, there was nonconformity that the degree of freedom of 
loading of other components became low. Moreover, at an assembly process, in order to 
attach each component, manday becomes great and the nonconformity productivity and 
in respect of cost also has it. 

[0006] It aims at this invention being made in view of such a situation, and it using the 
volume section and the intake manifold of a low frequency resonator with the big volume 
as the module article of one collectively [ this invention ], and making an arrangement 
tooth space space -saving. 
[0007] 

[Means for Solving the Problem] The description of the inhalation-of-air module of this 
invention which solves the above-mentioned technical problem The volume section of a 
resonator with free passage opening with which it has been arranged in the space 
between the intake manifold made of resin, and an intake manifold and an engine, and at 
least the intake manifold and the part were really fabricated, The throttle body connected 


2 


(2003- 184671 A) 


with the inhalation-of-air upstream of an intake manifold, it consists of an air cleaner 
container connected with the inhalation-of-air upstream of a throttle body, and an air 
intake duct connected with the inhalation-of-air upstream of an air cleaner container, 
and free passage opening of the volume section of a resonator is connected with the air 
intake duct - it is alike rattlingly. 

[0008] As for an intake manifold, a throttle body, and an air cleaner container, it is 
desirable to be arranged as a whole at the abbreviation configuration for U characters. 
[0009] Moreover, it is desirable for other resonators to have the air pipe formed in one 
between a throttle body and an air cleaner container. 
[0010] 

[Embodiment of the Invention] By the inhalation-of-air module of this invention, the 
volume section of the resonator which has the big volume in the space between an intake 
manifold and an engine is arranged. Therefore, since the tooth space in an engine room 
can be used effectively, space- saving- ization can be attained and the appearance in an 
engine room also improves. And since a part of volume section [ at least ] of a resonator is 
an intake manifold and really manufactured by shaping, it can reduce manufacture 
manday and manday with a group greatly. 

[001 1] An intake manifold consists of two or more branch sections connected with each 
engine inlet port, and the collector section which gather these. Therefore, by the intake 
manifold made of resin, since it is a complicated configuration, it is difficult to really 
fabricate the whole, and after fabricating in a vertical two-piece-housing configuration 
generally, respectively, it is unifying by joining etc. 

[0012] On the other hand, a resonator consists of free passage opening which is open for 
free passage to an air intake duct, and the volume section of the big volume which is open 
for free passage to free passage opening, and reduces the noise of the specific frequency 
calculated based on the resonance theory of helmholtz by setting up appropriately the 
magnitude of free passage opening, and the volume of the volume section. Since it is 
generally difficult to an intake manifold and really fabricate this whole resonator, at 
least a part is an intake manifold and really fabricated as a division configuration. Then, 
the volume section of a resonator is formed by unifying the divided remaining part by 
joining etc. In addition, it cannot be overemphasized that an intake manifold and the 
yolume section share the wall of each other, and it is isolated, and is not mutually open 
for free passage. Since an intake manifold and a resonator can be unified by this, 
components mark can be reduced and manday with a group can be reduced. 
[0013] A throttle body can use the conventional thing as it is, and is mechanically 
connected with the inhalation-of-air upstream of an intake manifold. This connection 
approach is also the same as usual, and is good. Moreover, an air cleaner container is 
connected with the inhalation-of-air upstream of a throttle body. An air cleaner element 
is contained by this air cleaner container free [ attachment and detachment ], inhalation 
of air is filtered, and it passes to a throttle body and an intake manifold. A throttle body 
is connected with the inhalation-of-air downstream of the air cleaner element of an air 
cleaner container, and an air intake duct is connected with the inhalation-of-air 
upstream. 

[0014] After an air cleaner container is generally formed in the two-piece -housing 
structure of the upper section and the Roa section and arranges an air cleaner element in 
between, let it be a container by combining both mechanically with a clip etc. 
[0015] It is desirable to have the air pipe with which other resonators were formed in one 
between the air cleaner container and the throttle body. Since this second resonator 
breathes out the air resonated and rippled on the specific frequency, it can raise the 
engine power in a specific engine-speed field. Moreover, an induction noise can also be 
reduced simultaneously. In this case, as for an air pipe with the second resonator, and 
the inhalation-of-air downstream of an air cleaner container, it is desirable to really 
fabricate at least a part. 

[0016] An air intake duct is connected to the inhalation-of-air upstream of an air cleaner 
container. It is also possible to connect with an air cleaner container mechanically the air 
intake duct formed independently, and to an air cleaner container and really fabricate 
some air intake ducts [ at least 1. 
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[0017] By the inhalation-of air module of this invention, free passage opening of a 
resonator is connected with an air intake duct, and the volume section with the volume of 
a resonator big moreover is arranged conventionally between an engine and an intake 
manifold in the space which was a useless tooth space. Although it is also possible to form 
an air intake duct in a three-dimensions solid configuration, and to connect it with free 
passage opening and a machine target, if an intake manifold, a throttle body, and an air 
cleaner container are arranged in the abbreviation configuration for U characters as a 
whole, an air intake duct and free passage opening of a resonator can be made to 
approach easily, and connection is easy. Moreover, if it does in this way, a whole 
configuration becomes compact, while manday with a group is reduced, 
spacesavingization of an engine room can be attained, and appearance is also good. 
[0018] 

[Example] Hereafter, an example explains this invention concretely. 
[0019] (Example l) The typical explanatory view of the inhalation of air module of one 
example of this invention is shown in drawing 1 , and the perspective view is shown in 
drawing 2 . this inhalation-of-air module *- an intake manifold 1, the low frequency 
resonator 2, a throttle body 3, and the object for the improvement in an engine 
performance -- it consists of resonator ashy 4, an air cleaner container 5, and an air 
intake duct 6, and the intake manifold 1, the throttle body 3, the air cleaner container 5, 
and the air intake duct 6 are arranged as a whole at the abbreviation configuration for U 
characters. An intake manifold 1 and the low frequency resonator 2 are an engine. It is 
arranged right above [ of 200 ]. 

[0020] An intake manifold 1 is formed from glass fiber consolidation polyamide resin, and 
consists of the collector section 10 and two or more branch sections 1 1 which branch from 
the collector section 10. Moreover, it is unified by oscillating joining etc. after the 
half-segmented up material 12 and the half- segmented lower material 13 of a 
two-piece-housing configuration are fabricated, respectively, as shown in drawing 3 . 
[0021] Moreover, it is unified by oscillating joining etc., after also forming the low 
frequency resonator 2 from glass fiber consolidation polyamide resin, consisting of the 
volume section 20 and a neck 21 which projects from the volume section 20 to a 
longitudinal direction and fabricating, respectively in the two-piece-housing 
configurations of the up material 22 and the lower material 23. And the lower material 13 
of an intake manifold 1 and the up material 22 of the low frequency resonator 2 are really 
fabricated, and the upper wall of the up material 22 and the low wall of the lower 
material 13 are shared. Therefore, the intake manifold 1 and the low frequency resonator 
2 are combined in one. 

[0022] The throttle body 3 is attached to RF resonator ashy 4 as the intake manifold 1, 
respectively. 

[0023] the object for the improvement in an engine performance -- resonator ashy 4 
consists of an air pipe 40 bent in the shape of abbreviation for L characters, and a 
resonator 41 for the improvement in an engine performance which is open for free 
passage and projects to the air pipe 40. this object for the improvement in an engine 
performance - as resonator ashy 4 is shown in drawing 2 , the resonator 41 for the 
improvement in an engine performance and the air pipe 40 are formed in one of blow 
molding. 

[0024] The air cleaner container 5 consists of a top cover 50 and a lower box 51, and after 
being fabricated from the polypropylene resin (PP) strengthened with bulking agents, 
such as talc, respectively, it is airtightly closed by the clamp which is not illustrated, and 
the front of the lower part of the lower box 51 which is the inhalation of air downstream 
- the object for the improvement in an engine performance -- resonator ashy 4 is 
connected and the air intake duct 6 is connected behind the upper part of the lower box 
51 which is the inhalation-of-air upstream. 

[0025] The air intake duct 6 formed of blow molding from PP is arranged in the upper 
part of the air cleaner container 5 at parallel, and the ups-and -.downs section 60 bent in 
the shape of L character is connected behind the top cover 50 of the air cleaner container 
5. And from the ups-and-downs section 60 of an air intake duct 6, the communicating 
tube 61 which is open for free passage in the ups-and-downs section 60 is formed in the 
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inhalation-of-air upstream, the communicating tube 61 is inserted in the neck 21 of the 
low frequency resonator 2, and connection immobilization is carried out. 
[0026] The inhalationof- air module of this example constituted as mentioned above is an 
engine about the volume section 20 of the low frequency resonator 2. It can arrange in the 
upper part of 200, an intake manifold 1 and the low frequency resonator 2 can be fixed in 
an engine room by fixing an intake manifold 1 to an engine, and assembly is very easy, 
and an intake manifold 1, a throttle body 3, and the object for the improvement in an 
engine performance - since resonator ashy 4, the air cleaner container 5, and the air 
intake duct 6 are arranged as a whole at the abbreviation configuration for U characters, 
they become very compact and can attain spacesavingization in an engine room. 
[0027] And with the low frequency resonator 2, the resonator 41 for the improvement in 
an engine performance, and the torque rise resonator that is not illustrated, the same 
noise reduction as usual becomes possible. 

[0028] In addition, in order to attach the inhalation of air module of this example in an 
engine room, a throttle body 3 is attached for that with which the intake manifold 1 and 
the low frequency resonator 2 were united first to assembly and an intake manifold 1. 
next, the air cleaner container 5 and the object for the improvement in an engine 
performance - that with which resonator ashy 4 was united - assembly and the object for 
the improvement in an engine performance - insertion immobilization of the end of 
resonator ashy 4 is carried out at a throttle body 3. While carrying out insertion 
immobilization of the end of an air intake duct 6 finally at the air cleaner container 5, the 
communicating tube 61 is attached to the neck 21 of the low frequency resonator 2 by 
carrying out insertion immobilization. 

[0029] moreover, an intake manifold 1, the low frequency resonator 2, a throttle body 3, 
and the object for the improvement in an engine performance - it is only possible to 
suppose that it is that resonator ashy 4, the air cleaner container 5, and an air intake 
duct 6 attach the module beforehand attached to one to an engine room. 
[0030] That is, since there are few components attached compared with the former 
according to the inhalation of air module of this example, manday with a group can be 
reduced. Moreover, since some of intake manifolds 1 and low frequency resonators [ at 
least] 2 are really fabricated, the cost of the part can be reduced and lightweightization 
can also be performed. Therefore, total cost can be reduced greatly. 

[0031] In addition, since what is necessary is just to connect the opening member 62 of an 
ups and downs configuration with head opening of an air intake duct 6 as shown in 
drawing 4 in attaching this inhalation of air module to the type of a car from which the 
engine installation direction etc. differs, an inhalation of air module common to two or 
more types of a car can be used, and a large cost cut can be aimed at. 
[0032] (Example 2) The inhalation of air module of the 2nd example of this invention is 
shown in drawing 5 . that these inhalation of- air modules differ in the configuration and 
assembly location of an air intake duct 6, and the object for the improvement in an engine 
performance it is the almost same configuration as an example 1 except being 
manufactured from PP by which resonator ashy 4 was strengthened with bulking agents, 
such as talc, by uniting with a half-segmented configuration by joining etc. after shaping, 
respectively. 

[0033] An air intake duct 6 consists of this tube part 63 bent in the shape of abbreviation 
for U characters, and the branch pipe section 64 which branched from the pars basilaris 
ossis occipitalis of this tube part 63, was prolonged back, and curved in the shape of 
abbreviation for U characters further, and is connected behind [ that the end section of 
this tube part 63 is the inhalation-of-air upstream of the air cleaner container 5 ] the 
upper part of a top cover 50. Moreover, it becomes the communicating tube 61, and the 
edge of the branch pipe section 64 is inserted in the neck 21 which projects from the low 
frequency resonator 2 to back, and connection immobilization is carried out. 
[0034] Also with the inhalation-of-air module of this example, the same operation 
effectiveness as an example 1 is done so, it is compact and spacesavingization in an 
engine room can be attained. And while excelling in workability with a group, the same 
noise reduction as usual becomes possible, further - the object for the improvement in an 
engine performance - since the half-segmented object is formed with injection molding, 
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respectively, resonator ashy 4 can be fabricated with a sufficient precision, even if it is a 

complicated configuration. 

[0035] 

[Effect of the Invention] That is, according to the inhalationofair module of this 
invention, since two or more components are unified beforehand, it decreases greatly, and 
since there are also few components mark, the manday at the time of the assembly to an 
engine room can reduce cost. Moreover, it can contribute also to lightweight* ization. 
[0036] And since the volume section of a low frequency resonator is arranged in the 
clearance between an intake manifold and an engine and accumulation loading can be 
carried out by making the whole into the abbreviation configuration for U characters 
right above [ engine ], it becomes possible to attain space saving ization of an engine 
room, and appearance also improves. 

[Brief Description of the Drawings] 

[Drawing l] It is the explanatory view showing the configuration of the inhalationofair 
module of one example of this invention. 

[Drawing 2] It is the perspective view of the inhalationof-air module of one example of 
this invention. 

[Drawing 3] It is the important section sectional view of drawing 2 . 

[Drawing 4] It is the perspective view showing other modes of the inhalation of- air 

module of one example of this invention. 

[Drawing 5] It is the perspective view of the inhalation of- air module of the 2nd example 
of this invention. 

[Drawing 6l It is the explanatory view showing the configuration of the conventional 
suction system. 
[Description of Notations] 

1" Intake manifold % Low frequency resonator 3- Throttle body 

4- Resonator ashy for the improvement in an engine performance 5 : Air cleaner container 
6" Air intake duct 61* Communicating tube 200* Engine 


[Drawing l] [Drawing 2] [Drawing 3] 



[Drawing 6] 


[Drawing 4] 


[Drawing 5] 
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